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ASSEMBLY W TH A LEADI NG EDGE GUI DE SURFACE Field of the Invention The
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An array of vertically aligned data transducing heads are controllably

positioned by an actuator to read data from and write data to tracks defined on the
recording surfaces. An actuator motor rotates the actuator to move the heads
across the disc surfaces. The heads are configured to be aerodynamically

15 supported over these surfaces by fluidic (for example, air) currents established by
the high speed rotation of the discs.

It is desirable to minimize the presence of fluid-borne particulate and vapor
phase (gaseous) contamination within a data storage device housing, as such
contamination can adversely affect data storage and transfer performance. Data

20  storage housings are typically sealed using gaskets and similar features to prevent
the ingress of contaminants from the external environment.

It has been found that a large pressure differential between the interior and
exterior of a housing (such as by elevated temperatures or changes in altitude) can
potentially lead to failure of the housing seal. Thus, instead of providing a

25  completely sealed housing, designers typically provide a small diffusion path
between the interior of the housing to the external environment to allow

equalization of interior and exterior atmospheric pressures.



7 A typical diffusion path (diffusion tube) is formed through a housing
wall and provides an el ongated, narrow channel which permts fluidic flow
while at the sane time restricting passage of contani naHtSOWHER 108e

I ength of the channel. Filters are further typically placed within the
housing to renove 5 contam nants fromthé internal recirculating fluidic
currents established by rotation of the discs. Such filters typically
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It is to sushapedpilovemtrinmgtebeatrosthiec of thergfdter meeint i on is directed. 25
Summary of the Invention,i C r.ﬂance with preferred enbodi nents, a data
storage device cofpricdiel agsﬁﬁ?ﬁp g W@HY@&E‘}{@? ey éph"*ﬂ)‘l AR havi ng
a data recor ghfiguiaié’doatenindtls & luiBllRFBRS haRltd¥Bh 8lrfadbrAnd fildrera assenbly
is positioned within the housing and conprises a first
15 wide variety of constructions have been proposed including the use of activated
carbon and silica based desiccant granules as an adsorbent media. The adsorbent
media is typically melded into a contiguous block (brick) or is encapsulated within
a semi-rigid permeable boundary layer of material.
Disc drive designers are constrained by a number of factors, including
20  continually reduced form factors and internal clearance issues, to provide effective
filtering and flow control. With the continued demand for higher performance data
storage devices, there remains a continual need for improved approaches to

directing and filtering recirculating fluidic currents within such devices. It is to

such improvements that the claimed invention is directed.

25
Summary of the Invention
In accordance with preferred embodiments, a data storage device comprises
a housing which supports a rotatable disc having a data recording surface and an
outermost perimeter.
30 A filter assembly is positioned within the housing and comprises a first

filter adjacent to the data recording surface of the disc, and a second filter disposed

beyond the outermost perimeter of the disc.



filter adjacent to the data recording surface of the disc, and a second
filter disposed beyond the outernost perineter of the disc. 10 NOVEMBER
2006 3 The first filter is preferably characterized as & TRERYBE} 2006
adsorbent filter having a | eading edge gui de surface which extends
substantially across a radial extent of the disc to the outernopst
perineter, and a vapor phase adsorbent carpet surface which extends in a

f aci ng rel ati onshi pheritshfiltdres daferablgcbadetagzsiusfatemicihedorisacane: filter is

preferably characterized as a.pass-zthrough recirculation filter configured
to capture fllﬁﬁvglgo%{eﬂén%)g&%‘? %ﬁ&%ﬁ‘gfa&ﬁﬁv éf%’ier’l‘ée_r‘i’fié?u'ﬁ?rnpﬁ%y petsatiegial the disc
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currents inpinge the | eadi ng edge gui de surface of lp e first filter so
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portion passes.i . tween the first filter andtggd_arecording
sur f ace. %Theég%&fﬁgf?b%?’?feg%l Saradeized 25 2 PRS- thadkeh fec ey Oag’itnﬁé surface to
the second fidohipured ihespeuramididBsmeysrtiotRercoht@tibife and advant ages whi ch
characterize the clainmed invention will beconme apparent upon reading the
fol | owi ng det ai | edPWHESRPETASON o ditg Ingsiried @geagatryfluidis cageuis ivathenthdr awi ngs.
15 Brief Desqjyphis0 - I I .i top.plan vi f a data
st orage devi ce co%s??%@?ltg ?‘%eggég%g‘l%é% le\;‘l/rvcli T ge%eeglg?é)%uﬁpagﬁﬁg\éﬁeﬁ’éﬁts of the

present i nvertlieoso that heeneetabr divided fnod ftsabh®secthd portiohe Thad frsst Or age
devi ce ué'pl i Zi ng a filter assgnbl y conprising a chem cal 20 adsorbent

filter adPacdRfTY RISICS 'UP 3,83B @CW s Aeddinst fikgiand thecdasneecardingssutape.ough

recircul ati ompkishd Bl gl I} I SE. t he
under si de of theS top pgov%?ﬁ? %)es?}ﬁgg?%%ghggggée?g?%e@&c%gdn |gS§Croa?11 i%ovl\%r‘and
attachnent | ocat i diessfandhariohestheafeatacks andadiantiges avhjchwhbebteriv@iteudes a

| eadi ng edge that,directs ortion of the fluidi rents established by
25 1ot gti og Sialqiﬁ%ma%tboél “Y@ lfeﬁngéBW?:’E}lqu’P gﬁlﬂfqa "g"e?ofﬁoﬂl’@ defailgdyyi des an

i sometric Vi eéscoiptibmenC iR 6 AewaitsAe RQBE afelld-Alings.FI G 4 provides an
el evat i orllgtl view of the recirculation filter.
Brief Description of the Drawings

FIG. 1 is a top plan view of a data storage device constructed in accordance
with preferred embodiments of the present invention to store data to a rotatable
disc, the data storage device utilizing a filter assembly comprising a chemical

20  adsorbent filter adjacent a data storage surface of the disc and a pass-through
recirculation filter adjacent a perimeter of the disc.

FIG. 2 shows the underside of the top cover to illustrate a preferred
configuration and attachment location of the chemical adsorbent filter, which
includes a leading edge that directs a portion of the fluidic currents established by

25  rotation of the discs to the recirculation filter.

FIG. 3 provides an isometric view of the chemical adsorbent filter.

FIG. 4 provides an elevational view of the recirculation filter.

FIG. 5 provides an elevational, cross-sectional view of the data storage
device.

30 FIG. 6 provides an elevational, cross-sectional view of the chemical
adsorbent filter in accordance with a first preferred construction.

FIG. 7 provides an elevational, cross-sectional view of the chemical

adsorbent filter in accordance with a first preferred construction.




FIG 5 provides an el evational, cross-sectional view of tlhe dat a fstﬂ]age
device. 30 FIG 6 provides an eI evational, cross-sectional view o e
cheni cal adsorben!tO filter in accordance with a first pré"f]é(PY%\‘iBERmO()
construction. FIG 7 provides an elevatignal, cross-sectional view of the
chem cal adsorbent filter in accordance vvith a first preferred
construction. 10 NOVEMBER 2006 4 FIG 8 provides a flow chart for a
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data storage deV| ce constructe accordance with preferre di ment s
of the presehassandiariénylatTpentyainanist orage device is preferabl y
characteriszed as a disc drive 100 which nagnetically stores 10 digital data
froma host device (not shown). The disc drive 100 includes a rigid housing
101 which defines and internal ethma%rlﬁﬁbnthe drive. TBe hogSl Egllo;
formed by matin a pair of housing nenbers conprising a base dec

and a to)p/) covergl%&(}(éﬁm@qsﬁt%ﬂapéﬂ‘ew el é%aytpragfslemcggpwgedm or 106

d ecor di ng
i 05 108 at "raohieE IR EEd SRR IO 1 Reni SR G AT aoly

noves a cor r espoadi prgferabiberaraterttad as & daosidve il 0@ whehdBaghtBc AL 06 Ss

recordin surfac of. the discs 108 thro gh application of current to a
coi | 114 O &‘glk?gaﬁéffemh%?‘w“( ré 20 The heads 112 are

aerodynani cal |y SUBBQYsQcivev60 idcNRlct 81 gfd%&&@%ﬁ%ﬁéhd eEhHaﬂx't&nﬁ“”e“ts

established by rotation of the discs 1 pur poses o present
di scussi on, nviggnmenpéordomdrevep| Ehebousheg is tfcbrmedlbs'onzdmgué alaf dfholgides two
glescs 108 an%em%'“e'rs cr})(rar"xipq‘lssmlgla asé ldécq(oﬂﬁ ahtg;r> cove mi84 %sh%]ivnq}l ?)grstla?nd heads can
cutaway).
15 A spindle motor 106 supported within the housing 101 rotates a number of
magnetic recording discs 108 at a constant, high speed. A rotary actuator 110
controllably moves a corresponding number of data transducing heads 112 across
recording surfaces of the discs 108 through application of current to a coil 114 of a
voice coil motor (VCM) 116.
20 The heads 112 are aecrodynamically supported over the recording surfaces
by fluidic currents established by rotation of the discs 108. For purposes of the
present discussion, it will be contemplated that the disc drive 100 includes two
discs 108 and four heads 112, although other numbers of discs and heads can be
used as desired.
25 A flex circuit assembly 118 provides electrical communication paths
between the actuator 110 and a disc drive printed circuit board (PCB) mounted to
the underside of the base deck 102. When the disc drive 100 is deactivated, the
heads 112 are brought to rest onto texturized landing zones 120 near the innermost
diameters of the discs 108 and a latch 122 secures the actuator 110 in a parked
30  position. Fasteners (one shown at 124) extend through the top cover 104 and into
receiving apertures (one denoted at 126) in the base deck 102 to secure the top

cover 104 in place.




used as desired. 25 Aflex circuit assenbly 118 providdes Sl ectrical g
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operation of the filter assenbly , as s S i gh speed
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eneral ly de arrow,.136. As the curr s 136 .enco r_a | eading
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head 112. These currents are denoted by broken arrow 140 and are
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currents generally denoted by arrow 136. As the currents 136 encounter a leading
edge guide surface 138 of the adsorbent filter 130, some of the currents pass into a
gap between the top disc 108 and continue on around to the top head 112. These
currents are denoted by broken arrow 140 and are collectively referred to as a first
20  portion of the currents.
The leading edge guide surface 138 (“first guide surface™) substantially
extends across the radial extent of the top disc 108 to the outermost perimeter of
the disc. Other currents, denoted by arrow 142 and collectively referred to as a
second portion, are directed along the length of the surface 138 and enter a channel
25 144 between the support member 134 and a side wall 146 of the housing 101 in
which the recirculation filter 132 is disposed.
The currents 142 flow through the recirculation filter 132 and pass back
adjacent the discs 108 as shown. The currents 142 at this point are guided along a
channel 146 bounded by a second guide surface 148 of the adsorbent filter 130 and
30 ashrouding surface 150 of the housing 101. Some of the currents 142 pass under
the second guide surface 148 and into the gap between the filter 130 and the top
disc 108 (denoted by arrow 152), while other currents 142 (arrows 154) flow along




The | eadi ng edge guide surface 138 ("first guide surface") substantially
extends across the radial extent of the top disc 108 to the outernost
perineter of the disc. Qther currents, denoted by arrowOVIAHEER 2006
collectively referred to as a second portion, are directed along the

| ength of the surface 138 and enter a channel 25 144 between the support
menber 134 and a side wall 146 of the housing 101 in which the

recircul ati orfh¢ pdcoed guigde sirfacdi 198 ds dut. VONE! uprcentestivd® chblowe hltumugh t he
recircul ati on, fi Ilgler 132 and pass back adjacent the discs 108 as shown.
The currents fﬂz‘ at this point are guided along a channel 146 bounded by a
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generally illustrates the underside of the top cover 104 to show a
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102 under the bottomdisc 1 Istprefera din
pl ace usi ng vehehalyetop obverl@d suinstaedsi tive adhesive. The filter 130 is

shown inlgl G 2 tq,.| ngl ude an. ad';:?{;b nt (carpet) surface 155 which runs
paral l el [P0 the toptrdeensasaipdedICht Wil airarartiqyat and gaseeltsl ed. 10 Wth
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adsorption will tend to take place thro 0 fluidic
currents 136 fluiddQcwrene t30e 142 ontp tanfirss asbsedorgliguwiée sufaackss, 188(i.ecl48 (i . e.

the edges of ,the filter 0), it is contenplated that npst of the
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in the vici nlot %dl(l)cfe tﬁgﬁlelﬁggﬂn&l}c%'laminar flow) in the currents exiting the filter 130 and
passing in the vicinity of the head 112.
Continuing with FIG. 2, a series of fastener apertures (one denoted at 156)
in the top cover 104 align with the base deck apertures 126 of FIG. 1 to

20  accommodate the fasteners 124. A compressible gasket 158 extends near the
perimeter of the top cover 104 to effect a seal at the junction between the base deck
102 and top cover 104. Apertures 160 and 162 accommodate fasteners (not
shown) to secure shafts of the spindle motor 106 and actuator 110, respectively, to
the top cover 104.

25 FIG. 5 provides an elevational, cross-sectional view of relevant portions of
the disc drive 100 to further illustrate the cooperative operation of the respective
filters 130, 132. The aforementioned gap between the top disc 108 and the carpet
surface 155 of the filter 130 is numerically denoted at 163, and can be selected to
be any suitable width. A base deck guide surface 164 projects upwardly from the

30  base deck 102 to divert a portion of the combined currents 136 underneath the
bottom disc 108 to the recirculation filter 132. Such diverted currents are denoted

by arrow 166.
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compared to prior art configurations.
The protective layers 172, 174 are preferably formed from an extruded or
expanded porous material such as polypropylene or porous polytetrafluoroethylene
(PTFE). The layers can be bonded together to encapsulate the adsorbent media in
20 any number of ways depending upon the requirements of a given application.
Although not shown in FIG. 6, additional intermediary filtering layers can
be readily included in the filter 130 between the media 170 and the layers 172, 174,
including layers of paper, electrostatic material, PTFE mixed with polyamide
fibers, etc. to enhance the particulate filtering characteristics of the filter 130.

25 FIG. 7 shows the filter 130 in accordance with an alternative preferred
construction. The protective layers 172, 174 are bonded together in FIG. 7 in a
different manner to provide the first guide surface 138 with a slightly different
leading edge profile.

The configuration of FIG. 7 uses the filter 130 as a breather filter to reduce

30  the ingress of harmful contaminants from the external environment into the interior
of the housing 101. A third layer 178 is provided with an elongated channel 180

having a desired shape (labyrinth, serpentine, spiral, etc.). This allows the

formation of a diffusion path from the external environment, through an inlet




15 form factor, which pronotes higher contam nant and relative hun} dity
control as conpared to pri or art configurations. The protective |ayers
172, 174 are preferably formed from an extruded or expaHtheeViPdEu00
material such as pol ypropyl ene or porouspol ytetrafluoroethylene (PTFE).
The layers can be bonded together to encapsul ate the adsorbent media in 20
any nunber of ways depending upon the requirements of a given application.
Al t hough not aphowre lidd iFHE. tof coaddhtdughahe ¢hahesmsd) trouchithd sundgryl layer s can

be readily i uded in the filter 130 he en the media 170 and the | ayers
172, 174,y it r%‘b‘?hltﬁilg‘rf’é‘adf7bﬁaﬂ r?”%j] \é\E’PB%‘{aél! layerhfZpithg intgoipeef ni xed
wi th pol yam dge hbisher o1, etc. to enhance the particulate filtering
characteristics of the filter 130. 25 FIG 7 shows the filter 130 in
accordance with arf1gi B eravaddsvelqy efiat foed CRNRAMINANDRROTRCTION ect i ve

| ayers 172, 4. arebonded, t. ther tn FIG .7 in.a differen nner to
prgvi de tﬁe 1} 5?%% éé)lg)f e egaulryflggsgraﬂ%ot\qu’w Griigd %1"? 90C8f43P8?§( Prolgaett ng edge
profile. The eathollingantadol Boteefa ﬁtﬁtorﬁﬁé@@ﬁcé Reck bd thelist ivad08) REakder
filter to reduce 30 the ingress of harnful contam nants fromthe external

envi ronment i2AYYSe pléecseiarriulateyand yaponphast ggntaminanss. t hird | ayer 178 is

ided with . t Vi esire a | abyri nth,
Cerpent i ne,  spi ral o sreeri RN itiber BUHTR B PER SFR 408RR Uk Gh bac n
from the ext epnallOdnaicposvigst at stepr200gA @eatitié eisc 1cNYVEMBERMQRR tSa

aperture 182 in the top cover, through the channel 180, through the
bgundarylﬁ}ayé?leaidiﬁ?usﬂ @E‘@Hert(ﬁ‘&hr?éd\geab%?@e%wzt)h’# gepRO04-hanpdipbraty | ayer

he iR : j F . i w, chart for a
CONTAN NANT P88 5305 REprBRUBH DRt e fth ol R Hof8e eb @GS ¢

carried out enthedepeaanded it step20ef dreeidculanddiemenics at 03Prioheat a data

t devi h the disc drive 100) fromthe adverse effects of
[S)a(r)'[ ?gﬁl at(:a \e/I %ﬁ@qégﬁb? g%ﬁcégcgh%ﬁ‘tgdﬂ?lﬂ%?{taé?pﬁ?m%? g]%éﬁﬂdé@c%ﬁ”%hsi ng menbers

(such as thepbasetctlefhke 422 1684d: fye26Pp cover 104) are provided at step
202. A rotatable disc (such as 108) is nounted to a 10 selected housing

menber (5uch as t Wésspg0.dbe kirst 8m segpnd heysiOmempers adsmatoe td form an

enclosed housing (such as 101). Attachment of housing members in this manner
results in placement of the adsorbent filter 130 adjacent to and in a facing
relationship with a data recording surface of the disc. Thereafter, rotation of the
disc 108 at step 212 generates fluidic currents within the housing 101 which

20  impinge a leading edge guide surface of the adsorbent filter 130.

As shown by step 214, the fluidic currents are divided into two portions.

The first portion passes into a gap between the filter 130 and the disc 108, and the
second portion passes along the guide surface 138 to the recirculation filter 132.
Particulate contaminants are filtered from the second portion of the air currents

25  passing through the recirculation filter 132, and particulate and vapor phase
contaminants are filtered from the first portion of the air currents passing adjacent
the adsorbent filter 130. The routine is shown to end at step 216, but it will be
understood that steps 212 and 214 are thereafter repeated each time the drive is
activated.

30 The filter assembly 133 provides several advantages over the prior art.
Effective vapor phase and particulate contaminant filtering takes place through the
efficient directing of fluidic currents to the recirculation filter 132 by way of the

leading edge of the adsorbent filter 130.




filter (such as 130) is preferably attached to the remaining housing menber
(such as the top cover 104) at step 206. A recirculation filter (such as
132) is next installed in a selected housing menber at & Pe¥FYPER2Meyond
the outermost perineter of the disc 108 at step 208. 15 At step 210, the
first and second housing nenbers are mated to forman enclosed housing
(such as 101). Attachment of housing nmenmbers in this nmanner results in

pl acenent of the aﬂb@pbeﬂ@wmhmienﬁmﬁﬁnmdkﬁde?tmﬁmegﬁdmtﬂ%%a@a&??gdmc
relationship with a data recording surface of ¢t i SC. ereafter,
rotation ofpﬂﬁg” H¥§?%%ﬁ%ﬁﬁﬁl%?%%g§T§CﬁEh%¥§F€§’gﬁ@ﬁﬁ“ﬁt%M¥¥@ﬁ?@'mﬁthin t he
housi ng 101 w6 120 cin OS2k ARINEE R8GO K%Y BGRcAY WhRRdR O bent
filter 130. As shown by step 214, the fluidit currents are PVided T nto two

portions. TH& smapet fopafagtendesiess eklse, nhofibieryidd dpetawsean reduee fhidl odumd 30 and

t he disc %08, . PoOrtio sse | pong, the guide surface 138 to
t he reci r§u| a%n?ggrb%!%ﬁf%i?’e[ﬁ%ggldﬁ)%%lrr{e’lngstfﬁgttrga%&ﬁ? E?ﬂ%rfal%t s are filtered from

the second porti orlteffiltdie3@ipfovedes fiRptosed baRassd Bpariid@H8 BorkthRidagGi 1 cul ation
filter 132, and pgrti cul at e and vapor ghase contam nants are filtered from

the first pord§nsi %ie.afiﬁl@.eggqe geide pwpacs 1 &§§d¢$§n&ﬂ§ea@éﬂi@imﬁCPfQUQMOchent
filter 130. Thendigdbt ﬁg&%égﬁ%ﬂ%%toﬂtoeﬁ dRL rgc%o?gmg ]s'gx’f%cgtj ?&'ﬁfﬁﬁ%‘”ﬁh{*? ﬁg t he

under st ood t hat" ‘steps are thereafter=repe
drive is actfinkdregera8l a¥he effedtivechasee \ya)l&?theﬁ&‘éhdgﬁidéwﬂéc%'14_@§ivant ages

over the prior art. _FEffective vgpor phase and particul ate contam nant
filteri ndBt akedirpit AW eHFatgR ﬂﬁehg Ma#?@Eﬂ%ﬁe%ivﬁb’&@h@e@?tuﬂwmﬂ dléurrents
to the reciroqweadfliep3d hiké ShtedipalyI¥d D&irth) ed98,af ih&y .
adsorbent filter 1630. iio EI%&EI\/B R ZACI)%%C&ES %@n&eg errrge{%\g ag%ﬁﬁ@g%%qagﬁx,at, on
of the adsor bewresistance breh8@r &itipafoe atliffustinsgath extendiolg thgowthrthakeudi|ci | it at es
a signifi cantlo'i nerease itﬁgt he f%m)unt of adsorphent nedia that can be

i ncor por at ed I hto A N7 1964 SeRpFA hrepdieelieici al I'y beneficial  in

smal | er form fact or willesdvgBs unddhidod thhethé bls&lt id AR Blsdhfddled Hefice the
volunme of 5 and turbulence in the fluidic currents that reach the head 112.

The filtér 130dpygoimgddelnyprisgentralbplitecieddo afmashod angidpatmtusdot ani nant s

protecting a data storage device from contaminants.

In accordance with preferred embodiments, the data storage device (such as
disc drive 100) comprises a housing (such as 101) which supports a rotatable disc
(such as 108) having a data recording surface and an outermost perimeter.

20 The method preferably includes positioning, within the housing, a filter
assembly (such as 133) comprising a first filter (such as 130) adjacent to and in a
facing relationship with the data recording surface and a second filter (such as 132)
beyond the outermost perimeter, the first filter having a leading edge guide surface
(such as 138) which extends substantially across a radial extent of the disc to the

25  outermost perimeter (such as by steps 206, 208 and 210).

The disc is subsequently rotated to generate fluidic currents (such as 136)
within the housing, the fluidic currents impinging the leading edge guide surface so
that a first portion of the fluidic currents (such as 140) passes into a gap (such as
163) between the first filter and the data recording surface and a second portion of

30 the fluidic currents (such as 142) passes along the leading edge guide surface to the
second filter. The first filter preferably comprises a chemically adsorbent filter

comprising an adsorbent media (such as 170) which adsorbs vapor phase




al ong the | eadi ng edge gui de surface 138, reducing the possibility of
subsequent dropping of such contam nants onto the disc recording surface.
The filter 130 further operates as an effective channel '{BYVWAFERLEO he
second gui de surface 148) 10 to direct fhyid currents to the VCM 116 to
convectively cool the actuator coil 114. " The filter 130 al so potentially
reduces costs by further operating as a high capacity, |ow resistance
breat her filtemtfminams.dThd sesboafipat prefextb&nebmgridel b @ughthtdigh hevieungon 101,
elimnating the need for a separate breather filter. It wll now be

under st ood thé@”ﬂﬁggb?§@§ﬁ§p?ﬁ@ﬁﬂ??BWﬂW%?n§nbodied herein 15 and as
claimed below is Rnghakity Hhcashedchlcd MRENRCANY (RRAL A HRubOed

protecting a data storage device from contam nants.”I'n accor
preferred enbbdhinpshnkousigand spmpssiog adiestddier crick suchl asljaceitsie dii ve 100)

conpri ses za Iy ch.as. 10 i.ch supports a.rotatabl isc  (such as
108) havigg ggﬁg?ggﬁgggFﬁyﬁgnéJi%ﬁ 3“5H8n§ﬁgﬁm?%FW%§P(ﬁﬁﬁ@ﬁ§§éiwh9@ The

net hod pr ef ereabdnyts imcfadthgseRAShshiPWitA the td RESrdiMRSUPQMS it 1e§diB%%&§J
assenbly (such as 133) conprising a first filter (such as 130) adjacent to

and in a faduily uEReR (Sees# 1 S\wthich exéendasebstaatiol vinergsssumflmt extamafa second
filter (suchéﬂ§m;§ thegﬁ%gﬂgnégﬁnﬁkker”DSt perineter, the first filter
e sur

havi ng a | eadi ng edge qui ace " (such as 138) which extends

substantial |y acr a3s fdter ademblyefxttaet proferdbfecsthsgset @ sédvad fider @UEIERITOST

peri meter (sgﬁg %s by séegs 206, 208 and 210). The disc is subsequently
rotated t8 genétdsROsFe atiaret erquernmesinsiigetesslisead fhe ¢ise. wheraimeotaiomsifng, t he
fluidic curremd@sd 8NePRTLbi WeTo P Eg ace that, a first
portion of the_ffufdic gur#éﬁ?ghggggﬁgggﬂ%§8%yh g?gg%éﬁ‘%mgabgggf?§%h as
163) bet ween guide sfiifacst arfid Wherinanbirst patidabathedhndidicngerss pdsa@sintndgg second

portion of 30 the fluidic currents (such as 142) passes al ong the | eading
edge gui de sg)F(fWaeglé];}feoadgwg’emss@Efg?‘f’da”fdi tﬁ? é‘?t.a reF’ﬁE‘hT‘% F‘ér?acf: i2pg & peqond pertign) y

conprises a ohg@imadit YuREEOPREE albid theleadRBALE Siii di a
(such as 170) mhichladgorbsﬁvapoi ﬁ%asémlg% E IE%S%Q%%Q§1€Q%Q%¥gﬁinants.

The secohd fifllteer preferably conprises a pass-through recirculation filter
whi eh captures Pagfl Al EhONATLNG0 fol B nRBALELKS. LSS BR] Y 1 nel udes a
advantages of various embodiments of the present invention have been set forth in
the foregoing description, together with details of the structure and function of
various embodiments of the invention, this detailed description is illustrative only,
20 and changes may be made in detail, especially in matters of structure and
arrangements of parts within the principles of the present invention to the full
extent indicated by the broad general meaning of the terms in which the appended
claims are expressed. For example, the particular elements may vary depending on
the particular application of the filter assembly without departing from the spirit
25  and scope of the present invention.
In addition, although the embodiments described herein are directed to the
filtering of contaminants for a disc drive data storage device, it will be appreciated
by those skilled in the art that the plenum assembly can be used for other types of
data storage devices, including optical drives and magneto-optical drives, without

30  departing from the spirit and scope of the claimed invention.




Wi thin the housing and conprising a first filter (such as 131) adjacent the
data 5 recording surface, the first filter having an adsorbent surface
(such as 155) which extends in a facing relationship w thNPReMBak 3000
recording surface and a | eading edge guijde surface (such as 138) which
extends substantially across a radial extent of the disc to the outernost
perinmeter. The filter assenbly further preferably conprises a second filter

(such as 10 1%hpt dickpmeét: adj acent the outernost perineter disc of the
disc, wherein rotation of the disc generates fluidic currents within the
housi ng that inpinge the | eading edge guide surface, and wherein a first

portion of the flUAdh&h6UIEsBPiSnPASIGSof AR HBRC sREANCSNstIRG }?ﬁ%ﬂfi ent
surface and the data recqrdlng surface and a“second portion of Che F1uidic
currents passes al@#Hgnishathieadongngsydaguficepetion at thetftuitiheusens poksds
filter. It is to t hat even. t hough nunmerous characteristics
and adva%tages 03%9§%9§ﬁ§%gﬁggdPﬁ%%ﬁ§§E¥w{ﬂgﬂﬁwggg t2 SCROUNPPIHAN KAV been

set forth in the fhodiegoirmgsdeseri@td ana 1tauat Bese ¥ e G-t &iks s@fcrihe
structure and function of various enbodinents of the invention, this

det ai | ed descri ptiBiRuBRajeqondHigt pigectyaidisposed hedend trapgesnasapereetmade in
detail, especiall ypd ALt ers, tJ r rangenent s .of part

wi thin the princig?%guo t g'Bgéggﬁﬁﬂfhgéﬁ??gﬁwf%ﬁ?ﬁ%gfﬂTFla@%f S

i ndi cated by the bndag, gedebalk meahé Mgstofiltthetrti@nes piior Whi slisihhe appended
cl ai s ang expressed. . For exg l e, the particular elenments may vary
dependi ng’on  t he "pEducHg igp g%ﬁ??%ﬁF?%ﬂhﬁ% the filter assenbly without
departing fromthe spirit 25 and scope of the present invention. In

addi tion, although the enbodi nents described herein are directed to the
filtering of 2cont dienaathed far claindi kcwliereine thetafiest Sfileragaicdeyi enprists Wi | | be

appreciated by thpse skilled in the art that the pl enum assenhbly can be
used for other tyﬁg%ng?lmﬁgﬁﬁntg%?égﬁéﬂé@¥f sVAPPHERASACARLaBYRANE Hlomyieves and

magnet o- opti cal  dfiryt Srtioni dfiiitluid@Qudep@r ting fromthe spirit and scope of
the claimed i nvention. 10 NOVEMBER 2006 11 Wiat is clained is: 1. A nethod

conprisih% a step of rotating a disc surface to establish fluidic

3. The method of claim 1, wherein the second filter comprises a pass-through
recirculation filter which captures fluid-borne particulates from the second

portion of the fluidic currents.

20 4. The method of claim 1, wherein the first filter comprises an adsorbent
surface which extends in a facing relationship to the data recording surface,
and wherein the first portion of the fluidic currents flows across the

adsorbent surface.

25 5. The method of claim 4, further comprising a step of flowing the first
portion of the fluidic currents out of the gap between the first filter and the

data recording surface and to the head to aerodynamically support the head.

6. The method of claim 1, wherein the first filter further comprises a guide

30 surface depending from the leading edge, and wherein the method further
comprises flowing the second portion of the fluidic currents adjacent the

second filter and back to the first filter so that the second portion of the

fluidic currents is directed along the guide surface prior to passing the head.




currents within a housing so that a first portion of the fluidic currents
passes 5 between the surface and a first filter structure and a second
portion of the fluidic currents is deflected at a | eadi ntf BAY&BfR 1Ke first
filter structure, through a second filtg{ structure di sposed beyond an
outernost perineter of the surface and aligned with the first filter
structure on a radius of said surface, and back to the first filter
structure pridr tollpassing af dhaim 6,18h¢reansduciuagr hear gjsaoantthé head

surface. 2. The nethod of cJaiml,. wherein th irst filter structure
conprises a cheni ‘léléﬂcerétq@Srtlﬂlg%fec‘_f"ixdlnfgeF”r\%ﬂec‘?‘f’dgagﬁﬁeﬁ‘s“\?afjb‘b‘?"nﬁr?éf‘é)ef“”her
contam nant from tdagnprisey BbwRRr the @BcéHd pdthoh loitl Bufil EGMRs adidcedn e
met hod of claim 1, wherein the second filter conprises a pass-t%roug

recircul ation fil tahuaighimeHocigsenress velygodl theaefeatpamptarul ates from t he
second pgrti on of the fluidic currents. 20 4. The nethod of claim1,
wherein the first filter conprises an adsorbent surface which extends in a

facing rel at i8onshiThetmethiofiahian 1 efuetheli dignsitifeac ep oamem?ru% first Aferf 1 7 St
portion of the fluidic currents flows across the adsorbent surface. 25 5.

The nethod of cl ai'fP4UrTeesraf RFrsichapsinigdnembes aad aptipe tha Bt hepsingeménbet
portion of the fluif ¢ CRLAENoSsiAYt m@ib b - e first filter and
the data recordi ng1 surface angmt% I’?ﬁe %I];g%%?%ea@%o x;%7’Eaf¥r%lgcr:allnl {;}estﬁgwgrt t he
head. 6. The net hodawdnsbipaidmcint thdrdateirevotdieg furfsgt. filter further conprises
a guide 0 surface depending fromthe | eadi ng edge, and wherein the nethod
further onprises flow ng the second portion of the fluidic currents

adj acent. theo. secand hdthdceor A Raslfulp coprifing Howhd A Aot Aalydig second

portion of the fluidic currents 1s direct ong e gui surface prior
to passing the he&WVIronmENOVEVBER a0 rtute ii7 .thd theusieg How dfe fitsaifitied, towher ei n

an actuator notor 1tions the head djiacent the data recording surface,
and wherein the f F@l\%ﬁ; g ms?r_él%l %\ﬁretxﬁ%}nal %@hﬁﬁ‘?g%?mﬁ%ﬁﬁ Y orREe Bt Biggessor t i on
of the fluidic cuof efiig-bageacombmiti@ts from the external environment into the

15 housing.

10. An apparatus comprising a first filter structure disposed in facing relation to

a rotatable surface and comprising a leading edge which extends radially

adjacent said surface, and a second filter structure aligned with the first

20 filter structure on a radius of said surface and disposed beyond an
outermost perimeter of said surface, wherein rotation of the surface

establishes fluidic currents of which a first portion passes between the

surface and the first filter structure and of which a second portion is

deflected at the leading edge to the second filter structure.

25
11 The apparatus of claim 10, wherein the leading edge is characterized as a
first leading edge, wherein the first filter structure further comprises a
second leading edge depending from the first leading edge, and wherein the
second portion of said fluidic currents passes through the second filter
30 structure and back adjacent the surface to impinge upon the second leading

edge prior to passage adjacent a data transducer adjacent the surface.




actuator nmotor to convectively cool the actuator notor. 5 8. The nethod of
claim1, further conprising a step of adhering the first filter to a
surface of a first housing menmber and mating the first hOUWEPHGHENE? with
a second housing menber to place the firgt filter in the facing

rel ati onshi p adjacent the data recording surface. 10 9. The nethod of claim
1, further conprising flowing fluid froman external environnment through
an aperture ik thelllroapnangus of cldime 11 whtrefn Itheesedoad i@l iof saidtierdral and
external atnospher| ressur .and to prevent ingress of fluid-barne

cont ani nant s fromctuﬁrén’gté)(1 e (gel% B {hbrﬁirﬁé)ﬁtt‘m? Wplf?‘t gses petwrgdhqgrst Lider an
appar at us conpri sisngc@rd iaf@tthd isliféde Gid WCdh® FbBiBRSSRich %a@&@iﬂgnr%%ea“ on
to a rotatable surface and conprising a | eadi ng edge which extends

radial ly adj acentscgiddeading edss, to apdc@iawes oenier seil temose theodatr wamsdiigmed Wi t h

the first 520 filterstfucture on a. radius of said surface and di sposed
beyond an outerrr%éltd %)élt{ﬁ t“z?“ g?&sngiat © STPPRY TOWREIET RO PATSHRS Btid St e

surface establishessducei.dic currents of which a first portion passes
between the surface and the first filter structure and of which a second
portion is deflected at the | eading edge to the second filter structure.

25 11. The appar atAiga®fofdg@id®VilOco giﬁézn the | eading edge is characterized
as a first |eading edge, Wherein the rst filter structure further

conprises a second | eadiangfeedgerbde pdapcidnigr ftoany idpet hd Srid birgueidge, and
wherein tl{}e seconq t%g{ti on af aai d flui dé;ﬁ currents passes through the
second fitter 30 SEPURQANAHBE e RomEedRety™; Ml surface to i npi nge upon

the second |l eading edgga k&' fikQinRa8Siale @A rn%lﬁ ar
adj acent the surface. 10 NO\/EI\/éER 006 1% 12. ﬂ%’rzg%(gg%g?%s 0 %ﬁgﬁam 11,

wher ei n t he secon#toppgemiasiiiraf said fluidic currents is divided into a
third portion which passes between the first filter

14. The data storage device of claim 13 wherein the means for filtering is
15 characterized by aligned first and second filters on a radius of said data
storage medium, the first filter in facewise disposition adjacent the data
storage medium and having a leading edge that deflects the fluidic currents
toward the second filter that is spatially disposed beyond an outer edge of
the data storage medium.
20
15. The data storage device for claim 13 wherein the means for filtering is
characterized by the cooperative use of adsorbent filtering material and

pass-through recirculation filtering material.

25 16.  The data storage device of claim 13 wherein the means for filtering is
characterized by a fluidic current stripper member comprising adsorbent

maternial.

17.. The data storage device of claim 13 wherein the means for filtering is
30 characterized by passing the fluidic currents past an absorbent material,
then through a pass-through recirculation filtering material, and then past

the absorbent material again prior to flowing across the transfer member.




structure and the surface and a fourth portion which passes along the
second | eadi ng edge to an actuator notor used to nove the data transducer,
5 said fourth portion passing the actuator notor prior t& VA H R ¥4 d data
transducer. 13. A data storage device copprising: a transfer nenber adapted
for storing input and retrieving output 1n 10 relation to a noving data
storage nediunt and neans for filtering fluidic currents generated by the
nmovi ng data Storafge dedisterageldevithe! ddtim $3 ovtegen dev imeneffoc Fittkimd 3s
wherein the nmeans for filtering i 15 characterized by aligned first and
second filters on ngrraﬁg flﬁesf%?' %QF@M&SPSAY q@?&f’ﬁg@“ﬁé’&?‘f}yﬁhﬁsﬂéof‘ﬁaf’g‘ﬂa“ﬁ | ter
in facew se di sposintifid-Benageniculahs ifleedluigituAeH. Medi um and having a

| eadi ng edge that deflects the fluidic currents toward the second filter
that is spatially disposed beyond an outer edge of the data storage

medi um 2Q 1549 Th vige far claim13 wherein t means for
filteri nggi snghasfgg?{laa?? §{eog£%3g/8?\ﬁ§e 8g§lﬁlgr%a{f\‘/)vgle{?§%%%€f Hbecﬂg%?%reﬂﬁelﬁg {%ring
material and passhafcetighl beciispediag iaanadsoktieat i geARt af ialdiffidfonl $athThe
data storage device of claim 13 wherein the means for filtering is
characteri zed by &CPYMHYGAENE H Pestursdiffersatial nhaipesn an mpykared! reyvideoenent
material. 17. The : i - i in the nmeans for
filtering is 30 gﬁgﬁagcltﬁ %ﬁ??gga%¥p%§g%ré§#tﬂée%rﬂsﬁ? i g&%rpz}néjn 4a 5%’§‘fgean
absorbent materi almemtiehen t hrough a pass-through recirculation filtering
material, and then past the absorbent material again prior to flow ng
across the transfer nenber. 10 NOV LI MBER 2006 14 18. The data storage
device of claim 13 wherein the nmeans for filtering is characterized by
simul taneously filtering both vapor phase contam nants and fl ui d-borne
particulates in the fluidic current.




5 19. The data storage device of claim 13 wherein the nmeans for filtering
is characterized by di sposing an adsorbent material in a diffusion path
communi cating a pressure differential between an external® BAVEYBHERe and
an interior chanber containing the transfer nenber and data storage
menber. FLU D- BORNE CONTAM NANT PROTECTI USING A FILTER ASSEMBLY WTH A
LEADI NG EDGE GUI DE SURFACE Abstract of the Di sclosure Method and
apparatus for protecting a data storage device from fl uid-borne

contam nants. T Vi ' | ' in which a rotatable disc is
supported, the g&%g@f?@&@ﬁﬁgﬁ Odly¢ BRANIISING AkiHleF R s t
perimeter. A filter® Wht B d EADING EDGE GUIDERUEREACE 0 the data
recording surface and a second filter di sposed beyond the outernost
perineter Jof the disc. During disc rotation, fluidic currents are

generated and i npinge a | eadi ng ,edge ide surface of the first filter. A
first portion of the currents pégbgggc{g#tg’eﬁﬁ‘aﬁs“ﬁ‘étmen the first filter

and the data recorMethgd std f eatusﬁfosgma@nﬁqrdatmrﬁge BB CHEL M EpHRTSES

al ong the | eadi ng edge quide surface to the second filter. The first filter
i s pref er abl yonERuRaEY ebhedeyicgdngudtsartionaing adwbicherrotatible disc ishi ch adsor bs
vapor phase (g QUShe d& . S t second filter is preferably
char act er i ze% géﬁa bags-sgﬁﬁgtp@%%ﬁaergf@@&ﬁggp ff(a)%e PSRRI €5
particul d0e dowt assembhtiacludés glirsefilter adjacent to the data recording surface and a

second filter disposed beyond the outermost perimeter of the disc. During disc
rotation, fluidic currents are generated and impinge a leading edge guide surface of
the first filter. A first portion of the currents passes into a gap between the first
filter and the data recording surface. A second portion of the currents passes along
I5  the leading edge guide surface to the second filter. The first filter is preferably
characterized as a chemical adsorbent filter which adsorbs vapor phase (gaseous)
contaminants, and the second filter is preferably characterized as a pass-through

recirculation filter which captures particulate contaminants.

20

Figure 1






